Background and Aim: Endovascular neurosurgery is widely accepted as a useful modality for the management of neurovascular disorders. This retrospective study aimed to evaluate the causes of diagnostic and therapeutic neuroendovascular procedures, as well as the prevalence, type, location and management of vascular pathologies observed in Firoozgar Hospital, Tehran City, Iran.
Introduction
ngiography is a creative way to reveal alive human vascular anatomy and enables simultaneous endovascular treatment. Benefits of this technique are very prominent in performing surgery on the highly complex vascular system of brain.
Cerebral or spinal vascular lesions including aneurysms, Arteriovenous Malformations (AVMs), dural arteriovenous fistula, carotid cavernous fistula, intracranial atherosclerosis, carotid or vertebral dissection, can be a dangerous threat to sufficient blood supply of central nervous system. Neuroendovascular procedures and their advances have targeted these lesions for decades [1] [2] [3] .
Currently, many neurovascular centers are involved in endovascular management of cerebrovascular diseases worldwide and different techniques and devices are introduced to the interventional neuroradiology and, the appliance of which depend on the patient's conditions and symptoms, the vascular lesion and its anatomic site, as well as the interventionist's experience and preference [4, 5, [8] [9] [10] [11] [12] [13] .
Firoozgar Hospital is an educational and tertiary Medical Care Center located in Tehran, Iran. Many patients are referred to this hospital from all over the country. Interventional Neuroendovascular Department of this hospital opened in February 2013. The main aim of this study was to report Firoozgar hospital activities during the first 18 months after opening this department.
Methods & Materials/Patients
In this descriptive and cross-sectional study, we analyzed the indications and findings of all 724 diagnostics and therapeutic neurovascular angiographies performed on 561 patients during the 18 months period from February 2013 to September 2014. We collected and analyzed the information about the age, gender, angiographies indications, as well as the type of vascular lesions and their locations found in catheter angiograms. However, we lacked information about the outcomes and rate of mortality of procedures.
Results
In total, 724 diagnostics and therapeutic neuroendovascular angiographies were performed on 561 patients during the first 18 months activity of this center. The mean (SD) age of the 561 patients was 44.83(18.73) years and 282(50.3%) patients were female. The most prevalent indication of these procedures was cryptogenic intracranial hemorrhages (24.58%), followed by ruling out vascular lesions due to suspicious MRI without neurological defects (14.91%), and suspicious MRI with focal neurologic defects (11.74%) ( Figure 1 ).
Twenty-six patients received trigeminal neuralgia treatment by Mullans technique and 14 were also referred for superselective intra-arterial chemotherapy treatment of ocular retinoblastoma. The neurovascular angiographies done on the remaining 521 patients were because of their diagnosis and endovascular treatment of neurovascular lesions. Of them, 181 patients had normal catheter angiograms.
In other words, vascular lesions were seen in 340 patients which cerebral aneurysms (40.00%), AVMs (21.47%) and cerebral vascular stenosis or occlusion (10.59%) were the most common cases. Table 1 presents the frequency of vascular lesion in details.
As noted, brain aneurysms were the most common vascular lesion in the patients. In addition, 0.9% had multiple aneurysms and the most prevalent location of single aneurysm was anterior communicating artery (27.64%). Finally, 33.09% of patients with cerebral aneurysm received open surgical treatment (clipping), and 34.56% of them underwent endovascular surgery (coiling). No intervention was done on 30.15% of them due to lack of indication, patient dissatisfaction, or other hospital referral. Additionally, 3(2.21%) patients were treated by combined open and endovascular surgery. After aneurysms, cerebral AVM was in the second place of neurovascular lesions, that affected 73 patients. Also, 85.93% of brain AVMs were located in supratentorial territory (73.43% in superficial and 12.50% in deep regions), and 14.06% of AVMs were at the infratentorial level.
Lastly, 58.70% of AVMs were managed by endovascular embolization (complete occlusion in 28 patients and partial occlusion in 15 patients), 8 .10% by open surgical procedures, 2.73% by radiosurgery and 8.10% by combination of radiosurgery and endovascular surgery. The remaining 22.37% of patients were not treated due to lack of indication, patient dissatisfaction with treatment, or inappropriate access to the AVM location.
The third neurovascular lesion of the studied patients was atherosclerotic cerebral arteries stenosis or occlusion. About 88.89% of these lesions were seen in extraor intra-cranial arteries and 11.11% in vertebral arteries. In the following step, endovascular stent or balloon angioplasty was performed on 44.44% of them, according to severity of the stenosis as well as the patient's symptoms and general conditions. The rest were managed by surveillance and medical therapy.
Head and neck tumors (excluding pediatric retinoblastomas) were seen in 8.53% of the patients. High vascular tumors constituted 86.75% of them and were mostly located in skull base and posterior fossa. Endovascular embolization was applied for 100% of high vascular tumors.
Spinal vascular lesions seen in 23 patients included Spinal dAVFs (16 patients), AVMs (4 patients), and vascular tumors (3 patients). Endovascular procedures and
open surgeries were applied for 39.13% and 21.47% of them, respectively. Carotid Cavernous Fistulae (CCFs) also constituted 3.53% of neurovascular lesions which all were managed by endovascular surgery.
Carotid/Vertebral dissections formed 3.24% of the lesions, of which 65.82% mainly received medical therapy and the rest (34.18%) were treated by arterial embolization. Dural arteriovenous fistulas were other vascular lesions that 40.00% of them were embolized.
Venous sinus thrombosis, cerebral proliferative angiopathy, cerebral vascular dolicoectasia and Moyamoya disease were less common lesions and were exclusively managed by surveillance.
Discussion
Because of the presence of pediatric patients with ocular retinoblastoma, the mean age of the study participants was 5-10 years lower than the average age of the patients in similar studies [14] [15] [16] [17] [18] [19] [20] [21] . In this study, women constituted nearly half of the patients which is incompatible with gender distribution of the related previous studies [14 -17] .
As stated in the results section, cryptogenic intracranial hemorrhage was the most common indication for neurovascular angiography, during the first 18 months activity of this center. This result is in line with the study by Saviris et al. in the USA, in which subarachnoid hemorrhages and stroke symptoms were identified as the most prevalent causes. Furthermore, unruptured cerebral aneurysms and subarachnoid hemorrhages were the main causes of cerebral angiographies in the study conducted by FiFi and associates [14] [15] [16] .
In our study, cerebral aneurysms (40.00%) and cerebral AVMs (21.47%), were the main abnormal neurovascular findings. In a relatively similar descriptive study conducted by Gharib Salehi et al. in Kermanshah, on 143 cases with non-traumatic intracranial hemorrhage, aneurysms and AVMs constituted the most common causes [17] .
As noted earlier, anterior communicating arteries was the main site of cerebral aneurysms and cerebral AVMs were more located in supratentorial level. Additionally, our study showed that carotid arteries were the most involved artery in atherosclerotic stenosis. All of our findings about the location of common neurovascular lesions are consistent with the results of relevant previous articles [14, [18] [19] [20] [21] [22] .
Conclusion
Endovascular neurosurgery plays a key role in diagnosis and treatment of most neurovascular disorders in our referral center.
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